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一种单收发的认知多信道 MAC 协议（C-MMAC），并对 C-MMAC 协议的吞吐
量性能进行了仿真分析。通过该协议可以动态地将空闲的主用户频谱分配给次用








将信道合并技术引入 C-MMAC 协议，提出了认知合并多信道 MAC 协议
（CC-MMAC），通过公平信道合并算法对信道合并数进行动态地安排，实现对




















The wireless spectrum becomes scarce because of the rapid development of 
wireless communication and current fixed spectrum allocation policy. Thus the 
cognitive radio emerged. Apply cognitive radio technology in spectrum sensing and 
spectrum sharing is a hotspot in wireless communication research. It is significant for 
full utilize wireless spectrum to research cognitive multi-channel MAC protocol based 
on spectrum sensing. 
Base on the description of IEEE 802.11 MAC protocol, a performance model 
based on Bernoulli Trail process is adopted. Take the hardware as standard, some 
typical multi-channel MAC protocols are classified and described.  
Bring spectrum sensing and spectrum sharing of cognitive radio in multi-channel 
MAC protocol, propose a single transceiver cognitive multi-channel MAC 
protocol(C-MMAC). Analyze the throughput of C-MMAC in simulation. This 
protocol improves the utilization of spectrum resource by allocating idle primary 
spectrum to secondary user. Base on the IEEE 802.11 DCF analytical model of 
Bernoulli Trail Process, the saturation throughput of C-MMAC is modeled. By 
comparing the simulation result and numeric analytical result, the model accuracy is 
valid. With this model, the performance of C-MMAC can be analyzed simply and 
precisely. And make the foundation for further research.  
Research the influence of different sensing policy to performance of the 
C-MMAC. Compare random sensing policy with negotiation sensing policy, analyze 
the saturation throughput performance of C-MMAC in two sensing policy base on the 
model of C-MMAC. From the analytical result, the negotiation sensing policy can 
realize better sensing and performance. 
Apply the channel combination technology in C-MMAC, Cognitive Combine 
Multi-channel MAC (CC-MMAC) protocol is proposed. By arranging the number of 
combined channel by fair channel combination algorithm dynamically, make use of 
the spectrum resource effectively. Base on the mathematical model of C-MMAC, 
model and analyze the performance of CC-MMAC. From the analytical result, 
CC-MMAC can improve the saturation throughput of channel significantly with 
channel combination. In our fair channel combination, the protocol can make the user 
realize high throughput equally. 
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越高，从 2G 发展到 3G，主要的需求就是对数据传输速率的要求；从最高支持









同，频谱的利用率在不同的时间、地点会有很大的区别。比如在 2002 年 7 月美
国几个主要城市的频谱使用情况测量中[1]，大部分的 1GHz 以下的频段并没有得
到充分的使用；从 2004 年 1 月到 2005 年 8 月的一项测量也表明[2]，在美国 3G














































































作，如图 1-1 所示，将它称为认知循环。认知循环包含 3 个主要步骤：频谱感知
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